Background The aim of this study was to explore the associations between socio-demographic, psychosocial, material and occupational factors and self-reported health (SRH) in the European working population. Another objective was to examine whether these associations varied according to occupation and country.
Introduction
Self-reported health (SRH) is considered to be a valuable source of data on various aspects of general health. It is one of the most widely used indicators of health in survey research and recommended both by the World Health Organisation and the European Union Commission. 1 Studies have shown that SRH is a strong and independent predictor of morbidity and mortality. 2 -4 In particular, Idler and Benyamini 2 found an association between SRH and mortality even after adjusting for prevalent diseases and some health behaviour factors. Therefore, this study looks at the risk factors of SRH as measure in and of itself. SRH can be influenced by individual determinants such as socio-demographic, psychosocial, material, occupational and behavioural factors. 5 -7 Most studies examined few factors and focused on one country or a very limited number of countries. 8, 9 Mantzavinis et al. 5 recommended that future studies should take into account a large number of factors, a big sample size and perform appropriate multivariate models.
The association between occupation and SRH has been reported throughout the literature. 9 -11 Epidemiological research has also found social variations in the exposure to psychosocial, 12 ,13 material 8,9,13 and occupational 13 -15 factors. Perception, meaning of stressors and available resources to cope with them may differ according to social/occupational groups and might lead to differences in the effects of these stressors on health outcomes across social/occupational groups. 16, 17 A review has shown that high job demands might be perceived differently by occupational categories who find other compensations in their tasks. 18 In addition, Wege et al. 19 found evidence that the associations between psychosocial work stress and SRH were particularly strong among lower occupational groups. The objective of our study was to examine the associations between socio-demographic, psychosocial, material and occupational factors and SRH among male and female workers in 31 European countries and to explore possible differences in these associations according to occupation and country. As we were interested in the effects of occupational factors as well as occupational differences in the associations with SRH, our study focused on workers only.
Methods
The study was based on the data of the European quality of life survey (EQLS) carried out by the European Foundation for the improvement of living and working conditions. EQLS is carried out every 4 years examining the circumstances of European citizens' lives. In 2007, 35 634 participants (working/non-working adults) representing the general population of 31 European countries were included in the survey (EU27, Norway, Croatia, the Former Yugoslav Republic of Macedonia and Turkey). Data were collected through face-to-face interviews at respondent's home. The basic sampling design used in all countries was a multi-stage, random one. The overall response rate was 58%. A more detailed description of the EQLS 2007 can be found elsewhere. 20 As we restricted our analyses to respondents who were working at the time of the survey, the study sample consisted of 17 005 part/full-time workers (8484 men, 8521 women).
SRH was measured via the question: 'In general, would you say your health is . . . '. The variable was dichotomized into good (very good/good: coded 0) and poor (fair/bad/very bad: coded 1) health.
Four groups of potential risk factors of SRH were studied:
Socio-demographic factors: age, occupation (categorized into four groups according to the International Standard Classification of Occupations), urbanization level (living in rural/urban area) and origin (European/non-European). All these factors were categorical variables. Psychosocial factors: marital status, presence of children, social support (help from family/friends/colleagues/partner/ others in case of illness, advice, looking for a job, financial problems or feeling lonely, five items), social network (frequency of contacts with family/friends/neighbours, eight items), political participation (attended political meetings/ protest/demonstration, contacted a politician/public official, three items), trust level (towards people/national parliament/legal system/press/police/government/political parties, six items), social exclusion (feelings of pessimism/ inferiority/loneliness/uselessness and lack of recognition/ acceptance, seven items) and religion ( practising often/ rarely/never).
Marital status, presence of children, social support and religion were categorical variables, for the rest of the variables an average score of the considered items was calculated and the median was used as cut-off point.
Material factors: household tenure, housing problems (shortage of space, rot in windows/doors/floors, damp/leaks, lack of indoor flushing toilet/bath/shower, lack of place to sit outside, six items), material deprivation (not able to afford at least one of these amenities/activities: heating/holiday/ furniture/meat or fish/clothes and drinks/meals with friends/family, six items), financial problems ( payment of bills/food/rent, five items), neighbourhood problems (noise/air pollution/lack of recreational/green areas/water quality/area safety/cleanliness, five items), access to medical services (distance to medical centre/delay in getting appointment/waiting time to see the doctor/cost of seeing the doctor, four items) and quality of public services (health services/education system/public transport/ elderly/child care services/state pension system, five items).
Except for household tenure which was a categorical variable, all others were dichotomized at the median of the average score of items.
Occupational factors: job insecurity (fear of job loss in the next 6 months), psychological demands (demanding/stressful work and tight deadlines, two items), decision latitude (extent of influence at work and interesting job, two items), reward (salary and job prospects, two items), work-life imbalance (difficulties to full work and family responsibilities, three items), long working hours (.48 h/week), public/private sector and dangerous/unhealthy working conditions. Job insecurity, long working hours, sector, dangerous/unhealthy working conditions were categorical variables. For the other occupational factors, an average score of the items was calculated and the median was used as cut-off point.
Region and country were used as random effects in the multilevel analyses which take into account the three levels of data: individuals clustered within 356 regions, themselves clustered within 31 countries.
Statistical analyses
The associations between socio-demographic, psychosocial, material and occupational factors and SRH were studied using x 2 tests. The associations between each group of factors and SRH were then examined using multilevel logistic regression analyses; each group being included separately (Models I-IV). Finally, all factors were studied as independent variables simultaneously in the final model (Model V). Factors that were significant at 5% for at least one gender in the previous models (I -IV) were kept for the final model. Multilevel analyses are appropriate to study data organized at more than one level, and to take into account the within-and between-variability induced by the hierarchical structure in the data (individuals, regions, countries). Therefore, factors were introduced as fixed effects, whereas country and region were entered as random effects in the models.
Although interrelations between factors were found, no collinearity was detected in all models as the variance inflation factors for each factor showed values that were considerably under five.
Interaction terms between occupation and each factor (significant in Model V) were tested in separate models in order to examine whether the association between the factor considered and SRH differed according to occupational category. Only interaction terms, which were statistically significant at a 5% level, were retained and additional stratified analyses were then conducted to illustrate possible differences. Interactions terms between country and each factor were also tested to explore possible country differences in these associations with the relevant factor entered as a random effect and the interaction was tested by looking at the variance components (using likelihood ratio tests for covariance parameters by covtest). Estimated ORs from one single model were then calculated for each country (Model V þ interaction term between country and factor studied). Analyses were performed using SAS (9.3). Table 1 shows the description of the sample. The prevalence of poor SRH was significantly higher among women than among men. A large number of factors were significantly associated with gender (except urbanization level, origin, political participation, trust level, household tenure, housing problems, neighbourhood problems, quality of public services, job insecurity). Almost all variables were also associated with poor SRH. However, urbanization level, political participation, religion, household tenure, and long working hours were not associated with poor SRH in both genders.
Results

Models I -IV
The first column of Table 2 presents the results of multilevel logistic regression analyses, each set of factors being studied separately among men and women. In Model I, older age and lower occupational groups were significantly associated with poor SRH among both genders. Living in urban area and being non-European increased the risk of poor SRH among women. In Model II, low trust level and social exclusion were significantly associated with poor SRH for both genders. The absence of social support and low social network were additional risk factors for SRH among men. Except for household tenure, all material factors were risk factors for both genders. Almost all occupational factors were associated with poor SRH among both genders in Model IV, except decision latitude, long working hours and public/private sector. Job insecurity was a risk factor for women only.
Marital status, presence of children, political participation, religion, household tenure, decision latitude, long working hours and sector were not associated with poor SRH among both genders. Therefore, these variables were excluded for the final model.
Model V
In the second column of Table 2 , the results of the final model (Model V) are presented. For both genders, the risk of poor SRH increased with ageing. Occupation was associated with SRH among men. Living in urban area and being non-European persisted as risk factors for women. The absence of social support became non-significant in the final model. Low trust level and social exclusion were risk factors for both genders, whereas low social network was associated with poor SRH among men only. Almost all material factors *P , 0.05; **P , 0.01; ***P , 0.001; ****P , 0.0001 were associated with poor SRH among both genders. Low quality of public services was a risk factor for women only. Concerning occupational factors, high psychological demands, low reward, work -life imbalance and dangerous/unhealthy working conditions were associated with poor SRH among both genders. The effect of job insecurity on SRH became non-significant in the final model. Table 3 shows the stratified results for the significant interaction term between occupation and psychological demands. Only this interaction was observed suggesting that the effect of high psychological job demands might be stronger among managers/professionals and manual workers.
Continued
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Occupational differences
Country differences
The prevalence of poor SRH varied significantly across countries (P , 0.0001). Workers from Baltic countries had the highest prevalence of poor SRH, whereas those living in Greece or in Ireland had the lowest prevalence among both genders. Almost no country differences were found in the association between factors and SRH, suggesting that these associations might be similar according to country. However, two significant interactions were observed for each gender. A first interaction among men suggested that the effect of low trust level on SRH might be stronger in Germany and Turkey than that in other countries. A second interaction among men indicated that the association between reward and SRH might be particularly strong in Croatia, Denmark, Estonia and Finland. Among women, one interaction was found suggesting country differences in the association between low access to medical services and SRH. Another interaction suggested that the effect of dangerous/unhealthy working conditions might be stronger among women living in Austria, France and Hungary.
Discussion Main findings of this study
This study found a large number of significant associations between socio-demographic, material, psychosocial and occupational factors and SRH among workers living in 31 European countries. Ageing was associated with poor SRH among both genders. Lower occupational categories were associated with poor SRH among men, whereas living in urban area and being non-European increased the risk of poor SRH for women. Low trust level and social exclusion were psychosocial risk factors for both genders. Low social network was associated with poor SRH among men only. Almost all material factors were found to be risk factors for SRH among both genders. Low quality of public services was a risk factor for women only. Among occupational factors, psychological demands, low reward, work-life imbalance and dangerous/unhealthy working conditions displayed significant associations with SRH among both genders. No occupational differences in the association between these factors and SRH were found except for the association between psychological job demands and SRH that was stronger among managers/professionals and manual workers. Almost no country differences were observed in these associations suggesting that most factors were associated with SRH in a similar way according to country.
What is already known on this topic
Gender differences in the association between risk factors and SRH were shown that reinforced the relevance of studying men and women separately. 8, 21, 22 In previous studies, ageing, 23,24 occupational category 9, 10 and living in urban area 25 were found to be risk factors for SRH. Indeed, certain types of health behaviours may vary between urban and rural areas and have a greater effect on health. 26 The effect of origin on health is controversial because some studies showed that foreigners enjoyed better Adjusted for all socio-demographic, psychosocial, material and occupational factors (see Model V).
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health compared with natives, whereas other studies found the contrary. 27, 28 It has been shown that people without a partner have a higher prevalence of poor SRH than married/cohabiting people. 29 Social support, 30 social network 31 and low trust level 32 were found to be risk factors of SRH. One European study found an association between less frequent attendance at religious services and poor health across Europe, but emphasized the importance of taking into account individual and contextual factors. 33 Previous studies have shown a significant association between household tenure and poor SRH. 34, 35 Housing problems, 36 material deprivation, 8 financial 37, 38 and neighbourhood problems 39 were also found to be associated with SRH. Job insecurity, 40 psychological demands and reward were reported to have a negative effect on health. 24, 41 Work -life imbalance, 42 decision latitude 24, 41 and dangerous/unhealthy working conditions 9 were also associated with poor SRH in previous studies. Few studies explored occupational differences in the associations between occupational exposures and mental health. 43, 44 However, although these studies concluded to differences, no statistical tests were performed to support this conclusion. 45 Other studies found little evidence of occupational differences in the association with SRH. 16, 17 As far as we know, two studies have explored country differences in the associations between occupational factors and SRH/sickness absence in the general working population in Europe by working population by performing interaction tests and concluded to very few country differences in these associations which is in agreement with our results. 17, 46 What this study adds A large number of potential risk factors were explored in our study that covered a broad selection of factors as suggested in the literature previously. 5 Through this classification, we grouped the factors quoted in the literature. 6, 7 Our study confirmed mainly the results of existing literature. Although the distribution of non-Europeans according to occupational group was similar compared with the one of Europeans, we can only speculate why a large proportion of non-European women reported to be in poor health. Other conditions such as for example discrimination that were not taken into account in our study may explain the differences between female Europeans and non-Europeans.
In the intermediate Models I-IV, social exclusion, low access to medical services, low reward and work-life imbalance appeared to have the greatest effect on poor SRH among both genders.
We found little evidence that the association between potential risk factors and SRH was different according to country. The interpretation of these results might be difficult as we could not identify specific country clusters. In addition, these are the first results examining country differences in the association between risk factors and SRH. Apart from high psychological job demands, risk factors might have a similar effect on SRH in different occupational groups. In addition to that, emergent factors such as social exclusion, low access to medical services and low quality of public services were studied and appeared to have a negative effect on SRH.
In Model V, we examined the effects of the four groups of factors together and some factors became non-significant in association with poor SRH. The confounding role of other factors should be studied more extensively in forthcoming studies. Almost all material factors remained strongly associated with poor SRH in the final model. This is consistent with the view that material factors are important determinants of health and may have a direct (through biological pathways) or indirect effect (through behavioural factors for example) on poor SRH.
Some factors may also play an intermediate role in the causal pathway to SRH as suggested by Mantzavinis et al.
5
Psychosocial factors such as poor social networks and a lack of social support can act as stressors and contribute to poor SRH through stress mechanisms (stress hormones for example). The fact that occupation had a lower effect on poor SRH in the final model showed that occupational factors play a mediating role in the association between occupation and SRH. Most occupational factors studied such as job demands or job insecurity may cause stress and have direct or indirect effects on health in the causal pathway.
However, we have also found that some factors previously shown to be risk factors for SRH do not have significant effects on SRH in our study. A plausible explanation as to why social support does not remain significant in the final model is that the association between social support and SRH might be indirect and mediated by other factors. We might not have observed a significant association for household tenure, as it was studied with other material factors that might be associated with household tenure. According to a meta-analysis on job insecurity, the association between job insecurity and health is moderated by other factors. 47 This might be an explanation why job insecurity was not significant anymore in our final model.
The advantage of this study was that it included a big harmonized sample size of working population and covered almost all European countries which allowed us to conduct stratified analyses. All responses were collected from the same survey in 31 European countries and the overall response rate was relatively high for such a large survey. The health outcome was SRH, which is a good measure for global health status and a consistent predictor for morbidity and mortality. 2 -4 However, the literature underlined that SRH might lead to underestimate the association between social position and SRH. 48 Perception of health might also vary according to countries; however, consistent differences in poor SRH between countries were observed with the highest prevalence among Eastern/Baltic countries. 21, 22 Our study took into consideration a large number of psychosocial, material and occupational factors. Nevertheless, other factors such as behaviour or lifestyle factors were not included as underlined by others previously. 8, 49 We conducted a rigorous statistical analysis with multilevel logistic regression models clustering individuals within regions and regions within countries. In addition, several models were performed and interaction terms were tested to explore whether the associations differed according to occupational category or country.
Limitations of this study
One main limitation of our study was the cross-sectional design that did not allow us to conclude any causal association. The survey was conducted in 2007, before the global economic crisis emerged in Europe. Therefore, some results may be underestimated, in particular for material and occupational factors such as job insecurity but also for certain occupational groups as well as for non-Europeans. A healthy worker effect may not be excluded as workers with poor health might have left the labour market or changed job. Such a bias might underestimate the association between occupational factors and health outcomes. A participation bias may also be suspected and may have led to underestimate the prevalence of risk factors and SRH, as well as their associations. All variables were self-reported which might lead to overestimate the associations observed.
Conclusion
Our study explored the associations between various sociodemographic, psychosocial, material and occupational factors in the European working populations and offered a rare opportunity to test the differences in these associations according to occupation and country. Almost no occupational differences were found in these associations suggesting that preventive strategies should take into account all dimensions of the factors studied without targeting any specific occupational group.
Further studies should be performed to confirm our results. However, our study gives a first European overview of risk factors for SRH showing that these associations seem to be almost similar across Europe and could be used as a fundamental element in building and implementing health prevention policies at a European level.
